May 1887. Mr. Lefavour, It. A. of Stars near the Pole. 423 


CD 

£ 


5Q 

£ 




rO 

o 

g 

CD 

CD 

52 

CD 


0; 


0 
p 
c 
> 

^ & 
0 

« & 

1 § 
s>.bd 

<D ^ 

G} >» 

* w 


*<?«* 

£ 

12 

co 


c? 

-vs 

3L 

<D 

CD 

CO 

8 


CD 

CD 

co 

-vs 

Q> 

i<S 


<3 

eg 

*g* 

§> 

►C5 

A2 

CD 


"c» 

Si 

£ 


g 

6 


03 


a ? 

'S 8 


■+0 r—. 

CS 

F 

£-< • pH 

o GO += _ 

a ® c« noo 

H [> M 

+a * g g o 
cS o 2 o3 ‘ 4a 
, CpC t3 
© *h O ^2 0 ) 

0.2 § 

E .s 5 •= -5 

C /2 - 

CD .co 

>>== g O 

rC € 

^ f-O ^ 

O a O CO 

V.* I 

S ® CW 

a o , 

_ o _ e 

gB S g 

0 <£ .p > 

tl *-s 

^“SB 


'<ri c 3 
^ 0 


a 
© 


0 


S 4= 

8 1*5 

-t 3 £r 3;^ &c 

<2 © ^ -2 E-i . 

^ A D S' V 

H «jh p 53 

So £ bo • 1 h 

O - ^*h a: » 

0 a GCi 0 0 


^•S-S-S g 

_£3 O •>-< 
O ^ 0L 0 -43 

2 j0 © 

03 C 0 ^ 0 
pfl pC _ *- 

(T} 4-* nTrCj 

a 7 


00 


<jj S ti_i . 

0 S 


P 

a* 

0 

00 

A 

o 

o 

0Q 


O 


o es 

^ 'o 02 
CL > 0 

*H Pi 


_ b " 

£ °i? 

1° 

•+D 


-43 

03 02 2 0 
Q r<3 


O -+-3 


0 

p 

o 


0 a 

s £ 


•c rt 

0 <*> 

03 « 5 - 


Eh<£ J « 

0 s- if 

0 JC c+o O 0 
•ri -H . O PirP 


# 

C\ 

o 

On 

On 

00 

00 

00 

00 

ON 

OO 

On 

o 

00 

c* 

00 

00 

«5 

00 

00 

00 

00 

00 

00 

O 

HP 

VH 

VH 

VH 

mm 

HP 

M 


HP 


HP 


00 

00 

CO 

oo 

oo 

CXD 

oo 

oo 

OO 

oo 

OO 

M 

M 

l-H 

M 

M 

►H 

VH 

t-l 

HP 

** 

HP 


a 

O 


^1 

‘xn 


et 

o 

o 

1>* 

o 

o 

vo 


o 

CO 

g 


S' 

t-i 

N 

vO 

o 

CO 

rh 

—• 

N 

On 

vO 

£ 

o ^ 

t>. 

ON 

Cl 

o 

tT 

VO 

<M 

►H 

Tf 

VO 

o3 

a P 

/-s 

x vO 

o 


►H 

VO 

CO 

CO 

in 

H- 

CO 

00 

pC O 

0* 



VO 

M 

vo 

co 

CO 

CO 

CO 

CO 

<n 

QQ 

+=> 00 












p 

pC H 












C U 

bo ^ 

E ° 

A HH 

ON 

VO 

CO 

r> 

00 

ct 

Cl 

"Cf- 

1—1 

00 

2 ® 
g ® 


CO 

P* 

■ch 

■d- 

'ch 

t—1 

CM 

rh 

VO 


§ 

o 

^ o 

o 

O 

O 

M 

»H 


d 

Cl 

Cl 

CO 

O ^3 

rn pa 

a 













, tZJ 


°'o 


o 
w 
00 

L 

«o 
« 
Ci 


Ph 

0 


S'g 

03 C ^ 

00 8^ =^- 

g>S6 

.b Ja P ®TS 

© ^a d 

.-1 J3 C A 

*3 c 08 p 

«p *h ^2 

0 * T? 0 U 

£2.2§0P 
- p P'- 1 a o 6 
^2 .2 ^3 p d 
O "7 k 0 0 P S 

3 slS ►•■§ 8 

^ P- £ c ^ 

^ 0^0 

- 9 n3 ® h3 > 

| s g-° 

g Prt Sh ^ S- — 1 

^ 5 8 § 

1-§ I •§ .2 

Cs 2-3 -l> 

S 0 08 P O 


% 

C3 

*0 

e 

§3 


5 


|c»^ 

| ^ J 5 ^ Sh 

_c 5 0> — P o 
- 05 ^ - os p 

CO 1-0 

p 0 


«N pH 

P o 


C3 

§ 


O 


O 


© 

^5 


fOCNi-M mNwW roci 


vo 

vO 


H3 


« 


10 


vO N 
Ov O 
ro -d- 

-*•» 

— -3 
HD ^3 

r: ro 

t, to 

W pq 


r^ 

VO 


H- 

Tt- 


ic 

tJ- 


vO 

tN. 

0 

VO 

Cl 

O' 

Cl 

Cl 

0 

Cl 

00 

On 

•vf 


P- 

P* 

«o 

vo 

vo 

vo 

O 














S 


00 









CO 

§ 


' t-i 

M 


VO 

VO 


CO 

NO 

On 

Cl 

55 

o 

© 

0$ 

ro 

Cl 

M 

>"H 

N 

Cl 

Cl 

d 

CO 

« 

i 

Cl 

CO 

c 

s 

c 

Cl 

CO 

.© 

-*1 

,0 

*c 

c£ 

*EJ 

r® 

CfH 

*C 

«4-l 

'-+1 

•fi 

*s 

2 

«o 

*a! 

% 

"Bp 

*5 

sz 

‘£3 d 

*Sb 

‘Sb 

*3) 

• At 

&C 

At 

bn 

*3 d 

QQ 

’B, 

0 

fi 

o 

O 

0- 


s 

i 

G 

C3 

a 

es 

£ 

o3 

a 

55 


o 



6 

£ 





Pd 



t-lN(O■ctv0^«.S | 0<^0 , - | 


1 Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at Northern Arizona University on June 22, 2015 




1887MNRAS..47..423S 


424 


a 

m 


Mr. Lefavour , B. A. of Stars near the Pole, xlyii , 7 , 


CTn 

On 

vo 

HH 

On 

00 

00 

00 

oo 

00 

00 

op 

oo 

ON 

On 

On 

On 

On 

ON 

ON 

00 

CO 

On 

ON 

00 

00 

do 

00 

cb 

00 

do 

do 

00 

oo 

OO 

OO 

OO 

do 

do 

00 

HH 

m 

hh 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 


M 

HH 

M 

CO 

00 

00 

00 

CO 

00 

00 

00 

oo 

00 

CO 

00 

00 

00 

00 

00 

00 

CO 

00 

OO 


B 

8 , 

te O 

<3 b 

#<2 

B 

c8 

CD 

a 


o 

0 

0 

0 

Tt 

0 

O 

VO 

lb 

Q 

vn 

in 

VO 

o 

o 

O 

VO 

00 

O 

o 

ON 

O 

Ct 

b. 

b. 

CO 

00 

00 

ON 

00 


in 

m 

b. 

vO 

CO 

oo 

N 

00 

■xf 

o 


O 

O 

N 

ct 

rf- 

'=*- 

-ON 

o 

VO 

^h 

N 

On 

CO 

NO 

CO 


o 

o 

ce in 


HH 

vb 

NO 

NO 

OO 


HH 

ON 

in 

co 

ON 

On 

to 

m 

cl 

rh 

x^ 

o 

HH 


N 

ro 



ro 

w 




rh 


in 

N 

ro 

ro 

at- 


m 

JH vO 

bn 

lO 

VO 

ro 

o 

M 

HH 

VO 

ON 

ct 

00 

M 

ro 

00 

N 

O 

HH 

00 

VO 

a m 

CO 


HH 


to 

to 


ct 

ct 

CO 

,! d“ 

HH 

ct 

rs 

-7- 

HH 



HH 

a? no 


tn 

NO 

NO 

NO 

NO 



bH 

N 


00 

00 

00 

00 

ON 

O 

O 

o 


C -5 

I 0 


hh hh co 00 n w \o \o 
ar 


't Tj- « Hf M VO ^ HH 


r 5 

B • 




w 

o 

vn 


nd 

ft 

CD 

O 


to 


to 


to to 



vn 

oo 







On 

o 



n 

Ct 







rt 

CO 



J c> 

30 







za 

cc 


to 

!e 

*B 

13 

’ri 






to 

M 

13 

13 

03 

On 

ro 

ab 

M 

; s 6 

* c 6 

• v 

• 

6 

• 

•. 

• CO 

c 6 



m 

. ft 

: ft : 

# * 

* 

; 

l 

• 

ft 

ft 




jD 






£ 

O 

O 

© ■ 

<& 

A 

Oa 

S 

13 

a 






o 

© 

oS 

13 

a 

13 

g 

li; 

c 6 

Cj 

c 6 

c 6 






u 

o 3 

o 3 

at 

O 

o 

O 






fi 

o 

O 

to 


o . 


Os O Os h. ^ 

HI ^ 

l>» 00 On hh hh cn 


ON 

oo 

On 


On 

HH 

HH 

rt 

CO 

O 

b^ 

O 

CO 

in 

tb 

CO 

vn 

m 

On 

ro 

vn 

VO 

00 

CO 

N 

CO 

ct 

rs 

^O 

CO 

CO 

CO 

at 

at 

at 

"7- 

in 

NO 

VO 


5 

B 



vO 



0 



vs 

0 

N 

v£> 

0 

0 

ct 



vO 

ON 

0 

HH 


o- 


w 

CO 

CO 

CO 

vn 

to 


b>. 

00 

00 

00 

00 

CO 

00 

C?N 

On. 


CO 

vO 


|=H 

HH 

HH 

HH 

HH 

HH 

M 

HH 


HH 

M 

HH 

HH 

HH 

HH 


.22 



.33 

i—I 

_ao 

m 

A 

.22 
i—t 

Jfl 

t —4 

32 

m 

zn 

.22 

rH 

X 

05 

• f—t 

.GO 

. Si 

.a 

H 

m 

r —I 

CO 

33 

13 


r -5 

ce 

13 

% 

o 3 

c 3 


13 

13 


ce 


Is 

Is 


sS 

NCt- 

T 3 

at 

'S 

O 


aO 

fH 

•n 

a 

*2 

osS 

'B 


03 

Fh 

'B 

<n 

•Fh 

'B 

'B 

n, 

'B 


T 5 

F-t 

’S 

c 6 

ft 

Sh 

P 

a 

ft 

ce 

ft 

a 

ft 

a 

o 3 

ft 

a 

a 

a 

S 6 

ft 

S 3 

ft 

a 

a 

o 3 

ft 

ft 

o 3 

ft 


O 

r H 

O 



o 

o 

o 

© 

O 



o 

o 

© 

o 

O 

© 

h 2 

© 

r-H 

*Sd 

n> 

13 

ip 

13 

© 

13 

'13 ■ 

13 

© 

13 

13 

13 

13 

13 

© 

cu 

1 ? 

© 

© 

s 

a 

a 

as 

32 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

c 6 

as 

c 6 


as 

c 6 

.03 

53 

03 

oj 

53 

c 3 

s 6 

c 6 

s 3 

s 3 

s 3 

s 3 

c 6 

o 3 - 


O 

o 


Q 


o 

Q 

Q 

Q 

o 

Q 

Q 

o 

o 

Q 

O 

o 

o 

O: 


s> 

£5 


CO ^ vn v£> |>. 06 6 0 « 

Htt-tHtHtMt-tHt(NC< 


^ ^ 16 V£) 

W N N W 


00 
C* N 


ft O M ct 
N ro co CO 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at Northern Arizona University on June 22, 2015 







1887MNRAS..47..423S 


May 1887. from Observations by F. G. W. Struve. 


425 


o 

a 


On 

00 

ON 

op 

O 

O 

ON 

On 

ON 

On 

O 

ON 

O 

00. 

00 

On 

ON 

On 

On 

CN 

00 

CO 

OO 

60 

ON 

ON 

00 

OO 

00 

Hi 

00 

Hi 

ON 

Hi 

do 

HH 

On 

00 
1—1 

do 

Hi 

do 

Hi 

do 

OO 

do 

h 

do 

1-1 

00 

Hi 

00 

Hi 

00 

Hi 

00 

Hi 

OO 

Hi 

OO 

W 

00 

Hi 

00 

hi 

00 

IH 

OO 

HI 

OO 

HH 

00 

W 

00 

hi 

OO 

Hi 

00 

1-H 

00 

00 

h 

OO 

00 

00 

1-1 


.0 

c 

Q. 

g O 
o 
n 
00 
a H 
.3? H 

(3-5 





O 

O 

co 

CO 

d 

On 

O 

OO 

co 

I'h, 

O 

0 

VO 

ON 

00 

Hi 

to 

CO 

ON 

O 

rh 

O 

O- 

O 

0 

NO 

ON 

ct 

vO 

NO 

0 

CO 

V° 

00 

d 

ON 

O 

O 

ON 

O 
, d 
Os 

O 

O 

d 

CO 

00 

00 

to 

CO 

d 

O 

NO 

CO 

W 

NO 

d 

On 


l_, 

rh 

K 


CO 

0 

6 


co 

On 

P 

b 

CO 

CO 

do 

On 

1 r\ 


©- 

cf 

CO 

d 

rf 

Hi 

d 

co 

O- 

ct 

to 

to 

l-H 

d 

©■ 


Hi 

Hi 



a 

VO 

Hi 

00 

Hi 

O 

to 

55 

d 

co 

- 

O- 

Hi 

VO 

ON 

CCN 

47 

OI 

20 

22 

vo 

CO 

00 

cj- 

OI 

, co 

vO 

0 


Hi 

Hi 

Hi 


d 

12 

d 

Hi 

d 

Hi 

12 

12 

12 

CO 

rr> 

HH 

CO 

co 

Hi 

co 

Hi 

Tf" 

M 

to 

to 

Hi 

to 

Hi 


d co d rtN m ^ co On r© d 


_i d tJ- « 


o 

cd 

a' 

d 

t 

O 


a 


H* 

d 

CO 

•P© 

CD 

1 

w 


W 

d 

CO 


NO 

d 

^3 

to 



VO 

NO 

u 

Ml 




do : 


<P 

CD 



23 

0? 

<1^ 

a 


u 

c3 

m 

w 

Q 




O 


00 

d 

alO 

0 

00 

Hi 


©N 


© 



00 


LO 

to 1 


00 

00 

M 

-ct- 

r-~ 


r^. 

00 

OO 

00 1 

1 00 

00 

00 

ON 

ON 

ON 

Hi 

Hi 



Hi 

Hi 

Hi 

Hi 

Hi 


Hi 


Hi Hi Hi Hi Hi d d 



CO 

ON 

V© 

O 

co 

CO 

O 

'g 

ON 

O 

ON 

Hi 

d 

Hi 

d 

d 

d 

d 

d 

d 

d 


<D 

5 
cs 

6 


Hi 

d 

cf 

O 

0 

.0 

d 

d 

d 

.SO 

00 

so 


I—» 

c3 

le 

co 

tS 

V 

f-. 

PH 

pH 

d 

Pi 

a 

o3 

Pi 

0 

0 

O 

<D 

p <3 


s 

a 

s 

<s 

© 

S3 

Q 

Q 

O 


10 

o 

d 


3 

o 

d 


t3 c© 


g 

Pi 

o 

'ey 

s 

c3 


o’ 

d 

Vl 

"a 

IS, 

S3 

Ph 

o 


a 3 

,c3 73 


m- vo 


& 


S s 

d d 


r J2 


O © 

a p 

s § 

82 & 

to CO 

V p p 


7? 

ns 

h 

?3 

Pi 

© 

'"3 

s 

c3 

Q 


d 

d 


'S 

a £ 

-2 | 

a £ 

a 

43 ^ 
Q o 


C© 

d 


% cP 




•0 

On 


CO 


N 

d 

d 

d 

© 

d 

d 

to 



X 

T. 

x> 

d 

2 

Cf 

•3h 

X 



Ph 

m 

H-1 

OQ 

.2 

'5 

-p 

% 

73 

'sh 

© 

Q 

73 

% 

; "h 

1 § 

*SH 

0 

fl 


- — X X 




0 


- £2 
O 3 

^ O 


o 

s 

Q 


£ % 

m a 

* 28 

P Q 


& S 


P P 


£ 


fO 3* vO i^l>.5© Ss 0 

cococ©toc©c©coco-<r 


M f4 >t 
-cr cr -^r 


to vO in* OO Os 0 ** d 

'T T 't 3" "'i' to tO to 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at Northern Arizona University on June 22, 2015 





1887MNRAS..47..423S 


xLYir. 7 


426 Mr. Lefavour , -R. A 0/ Stars wetw the Pole. 


0 

c 

a 

H 


Th 

rh 

rh 

00 

o 

ro 

00 

ON 

ON 

ON 

On 

ON 

On 

On 

On 

00 

00 

00 

ON 

00 

On 

00 

Hi 

ON 

£ 

ON 

HI 

00 

Hi 

00 

00 

H* 

ON 

Hi 

00 

ON 

1—I 

oo 

HI 

do » 

oo 

: do 

Hi 

OO 

»-l 

do 

h* 

OO 

t*-4 

do 

Hi 

OO 

00 

Ha 

OO 

H* 

00 

Hi 

co 

OO 

OO 

do 

hi 

OO 

Hi 

do 

Hi 

00 

oo 

HH 

oo 

Hi 

do 

00 

Hi 

do 

oo 

Hi 

do 

CO 

Hi 

do 

Hi 

CO 

Hi 


o 

•M 

Xfl 

§ . 

m 

00 

On 

NO 

NO 

IS 

m 

Is 

o 

M 

<s 

0 

vo 

rh 

00 

o 

00 

NO 

Ct 

VO 

m 

f° 

00 

ft 

0 

in 

ro 

00 

Hi 

ON 

o 

nj- 

vO 

O 

00 

ro 

ro 

rO 

in 

00 

O 

00 

rh 

O 

NO 

ro 

ts 

0) 

VO 

O 

00 

ts 

O 

<NJ 

NO 

8P 
<1 S 


NO 

VO 

<S 

CS 

vn 

LO 

00 

ON 

iiO 

-sj- 

Vt’ 

NO 

CS) 

vb 

et 

o 

do 

o 

NO 

P+i 

0 

Hi 

do 

Tf 

o 

m 

m 

ts 

ot 

4-> 00 




















'■■' 

S«3 

a 5- 

* 

nf* 

33 

CS 

■Ni¬ 

0 

<T> 

37 

37 

39 

39 

37 

in 

m 

33 


nt 

NO 

N 

NO 

N 

00 

ro 

47 

m 

m 

S3 

s 

s 


m 

ts 


ts 

OO 

Hi 

00 

20 

20 

20 

20 

20 

ct 

22 

22 

22 

22 

22 

22 

22 


cs 


O 

*h 

Hi 

CS 

Ti- 

N 

nt 

<N 


00 

^f- 





ro 

J-H 

Cl 

C 



ts 



ts 

HH 















§ 

OJ 

§ 

-h 

(3 

O 


a 


o 

I-' 

CS 


T3 

cS 

Sh 

PQ 


ffl 

CS 

ro 


is 

ON 
Os 
CS 

— 

J=) 03 
§■ 2 
Q PQ 


W ® 

Tf vo 
ro co 

0 0 

^ 43 

ft ft 

0 0 

o o 


& 

m 

NO 

CS 

NO 

NO 

00 


ts 

is 

CS 

in 

ts 

CS 

u 

N 

N 

Ti- 

*+ 

Ti¬ 

NO 

C5 

CS 

CS 

CS 

CS 

es 



^ 00 N£ t>- 00 

VO NO ts ts 0 

O N M CS ro 


0 

00 

ts 

ON 

0 

r}- 

ts 

00 

0 

ts 

Tt- 

o 

o 

CS 

CS 

00 

M 

ts 

ro 

m 

ts 

ts 

oo 

CO 

00 

On 

ON 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 


I 


I 

fc 

a: 

0 

k 

3 

f-l 


Z~N 

fe cr 

P- 56 
'W' 0 


£0 

‘S 

o 

fl 


& 

£ 

ft 


a 


o 

a 


& 

I* 


On 

ts 

m 

‘u 

c 

.5 i 

j§ 8 

§• 2 

O ft 


a 

.2 ’& 

t- « 

o .£ 

• S g 

% 

<fj 

Ph 

ft 

<0 


S3 

8 

fi 

ft 


t- 

ft 

<s 


0C 

*c 


S3 
c 

m g 

ts g 

0 ft 

S V> £ ^ 

ft is ts < 


6 ? 
ft £ 


P c 
a 


vo 

00 

72 


.5 .2 *£ 

“ “ S3 


VO 


0 

2 

ft 

<2 


0 

43 

ft 


O’ 

0 

cc 

«S 

o 

00 


o’ 

0 


0 

■a 


M 

ro 

NO 

ro 

CS 

ro 

Ti¬ 

m 

CS 

ct 

cs 

CS 

0 

0 

0 

0 

r£3 

JS. 

43 

jr 

ft 

ft 

ft 

ft 

0 

0 

.0 

0 


ft 

ft 

ft 


a 

-2 

"$> 

5 • 

e 

^ 5s 

Si 


Sr-.oo 
r^S CO 

a" 


© 

fc 


^ ^ ^ is. 00 On O 1 - CS f O rt i n VO N CO OnO « 

iO ■ >?> ^ ^ vn nO VO nO nO n© vo vO v° nO O V- ts 


© Royal Astronomical Society 


Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at Northern Arizona University on June 22, 2015 








1887MNRAS..47..423S 


427 


May 1887. Mr. Finlay , On Probable Errors etc. 


On the Probable Errors of Transit-observing. 

By W. H. Finlay, M.A. 


In the winter months consecutive transits above and below 
pole of several stars are often secured on the same night, and a 
question arises as to how the separate results for azimuthal 
error are to be combined to form the “ adopted ” azimuthal error. 
To settle this question we require to know the probable errors 
of observation at different declinations, and the following deter¬ 
mination of the probable errors of a single wire in transit-observing 
was undertaken for this purpose. 

After my results had been obtained I became aware of the 
formula given by M. Struve (“ Sur 1 ’Emploi de lTnstrument des 
Passages ”), but as the latitude of the Cape is very different from 
that of Pulkowa I have thought it well to give my results. 

The following is the method I have adopted :— 

Assuming the adopted wire intervals to be absolutely correct, 
the difference of the observed interval between two wires from 
the computed interval gives the actual error made in measuring 
a distance by observation at two wires; so that by taking the 
mean of a large number of such differences we get the “ average ” 
error of a distance measured by transit over two wires. If M 
be this sc average” error, or mean of the differences without 
regard to sign, then 

probable error of a distance x [9-927046] 

and 

M 

probable error of a transit at one wire = -^ 7 = x [9-927046], 


The differences for each star were multiplied by cos (declina¬ 
tion) to reduce to the equator, and the stars were grouped in 
zones according to their Earth Polar distances. The observa¬ 
tions which I have used were made with the transit-circle of 
the Royal Observatory, Cape of Good Hope, by the three ob¬ 
servers who took the chief part in the observations for the Cape 
Catalogue, 1880; but the period which I found most convenient 
for my purpose was 1879-1881; the power of the eyepiece used 
was 180. 

The following table gives the probable errors for different 
N.P.D.’s of an observation at one wire as observed, and also when 
reduced to their equivalents at the equator:— 
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